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(54) Moving vehicle specification system including an auxiliary specification function 

(57) If a vehicle ccxrfd not be speafied by a local 
controller (10), the Ucen** ptate number is decoded 
from a license plate mage n a method wtiere a number 
database (74) is referenced according to grouped infor- 
mation and number mtmaton is retrieved. Auxiliary 
specification of the ven*cte * p^Vymed through a com- 
parison between the searched result and the decoded 
result. This prevents any mpa* merit in the real-time 
performance of the processing based on local controller 
(10) and permits more accurate vehjde specification. 
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present invention lies in providing auxiliary specification 
means for specifying moving vehicles that the primary 
specification means failed to specify. The auxiliary spec- 
ification means specifically references the number data- 
base with the identification information, and compares 5 
the result with license number images obtained from 
photographs of the vehicle passage positions or their 
vicinity, thereby the vehicle detection information and/or 
identification information and the number information 
are correlated. The number database mentioned here w 
stores a correlation of number information inscribed on 
the license plates of the vehicles with the corresponding 
identification information for vehicles having identifica- 
tion information. 

According to the present invention, after most of 15 
moving vehicles are specified based on the correlation 
of vehicle detection information and identification infor- 
mation, auxiliary specification of at least those moving 
vehicles for which the specification was not successful 
is executed, by comparing the number information 20 
obtained from a search of the number database with the 
license number images obtained from photographs. 
Therefore, according to the present invention, the trade 
off between the real-time performance and the specify- 
ing accuracy can be resolved or improved since a 25 
design or functional assignment is possible, for exam- 
ple, where processing based on the specifying means is 
executed with priority on the real-time performance, and 
the auxiliary specifying means compensates for the 
inaccuracy of the specifying means. For example, when 30 
the present invention is applied to the previously pro- 
posed system, the occurrence of vehicles regarded as 
illegal even though they have been properly debited is 
reduced, while at the same time the real-time process- 
ing performance is maintained. Effects that are identical 35 
or similar to the related effects are also produced when 
this configuration is applied to other types of vehicle 
moving control or management systems. 

The arrangement of the various functions compris- 
ing the present invention can be designed in various 40 
ways. As an example, an embodiment can be presented 
wherein multiple local controllers arranged along a road 
are each provided with a communication means, a vehi- 
cle detection means, and a specification means, while 
on the other hand, the host controller, which inputs the 45 
specification results, vehicle detection information and 
identification information for which the corresponding 
specification means failed at correlation, and the above- 
mentioned license number images, from the specifica- 
tion means in these local controllers is provided with the so 
number database and the above-mentioned auxiliary 
specification means. Since the number database is cen- 
trally arranged in the host controller and the auxiliary 
specifying is executed by the host controller in the 
present embodiment, the operator, during license ss 
number data maintenance (for example, registering new 
license numbers for vehicles assigned with identification 
information), need only perform maintenance on the 
number database in the host controller, and not for the 



local controllers that are usually provided in multiple 
numbers. Thus, maintenance becomes comparatively 
easy. Furthermore, the information stored in the number 
database includes information that can specify a vehicle 
or individual, such as the license numbers and identifi- 
cation information of vehicles, and represents the type 
of information for which high security must be main- 
tained. Achieving a centralized number database in this 
configuration, namely, avoiding a distributed database, 
can improve the protection of confidentiality of these 
types of information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram representing a configura- 
tion of a system related to the first embodiment of this 
invention. 

Fig. 2 is a perspective view showing an external 
appearance of the vicinity of first and second gantries in 
this embodiment. 

Fig. 3 is a side view showing equipment arranged 
on the first and second gantry. 

Fig. 4 is a block diagram representing a functional 
configuration of an in-vehicle unit (IU). 

Fig. 5 is a diagram depicting an example arrange- 
ment of loop coils. 

Fig. 6 is a block diagram representing a functional 
configuration of a local controller. 

Fig. 7 is a flowchart showing a flow for a vehicle 
specifying process in the local controller. 

Fig. 8 is a block diagram representing a functional 
configuration of a host controller. 

Fig. 9 is a flowchart showing a flow for a vehicle 
auxiliary specifying process in the host controller. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
be described with reference to the accompanying draw- 
ings in which the configuration and functions of the local 
controller, and the means for debiting, debiting confir- 
mation, vehicle detection, vehicle photography, and so 
forth, will for simplicity be partially omitted from the 
description that follows. For their details and modifica- 
tions, the reader should refer to the series of systems 
previously proposed by the applicant such as Japanese 
Patent Application No. Hei 7-82523 and the correspond- 
ing US Patent Application. 

Fig. 1 shows a general configuration of an auto- 
matic debiting system related to the embodiment of the 
present invention. In the system shown in this figure, a 
local controller (LC) 10 is arranged at each required 
(generally multiple) position along an expressway, for 
example. LC 10 executes the procedure disclosed in 
Japanese Patent Application No. Hei 7-82523, yielding 
results such as the specifying of moving vehicles which 
are gathered at a host controller (HC) 14 via communi- 
cation lines 12. HC 14 is arranged at a Land Transport 
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dence calculations regarding the detection data (208) in 
proportion to the quantity of the obtained detection data. 

LC 10 initiates, when the conditions for initiating the 
vehicle specifying process have been satisfied, for 
example, after the elapse of a predetermined time 
(210), the vehicle specifying process (correlation map- 
ping) while using the degree-of -coincidences calculated 
according to a predetermined algorithm in step 204 or 
208 as indexes. At this time, LC 10 selects (212) the 
detection data to be supplied to the vehicle specifying 
process from among the detection data stored in the 
database acquired so far, and supplies the selected 
detection data one item at a time to the processes relat- 
ing to steps 214 through 220. In other words, the proc- 
esses relating to steps 214 through 220 are repeatedly 
executed for a number of times equal to the number of 
selected detection data items. 

Based on the degree-of-coincidences calculated in 
steps 204 and 208, the communication data is selected 
in step 214 for which the correlation to the detection 
data supplied to the current vehicle specifying process 
is seen as valid. If the number of communication data 
items selected in this manner is one or less (216), LC 10 
judges (218) that the vehicle 20 relating to the selected 
one or no communication data is the same as the vehi- 
cle 20 relating to the detection data supplied to the cur- 
rent vehicle specifying process. On the other hand, if a 
multiple number of communication data items is 
selected (216), LC 10 groups these communication 
data items and correlates them with the detection data 
supplied to the current vehicle specifying process 
(grouping process 220). 

After the processes in steps 214 through 220 are 
executed for all detection data items selected in step 
212, LC 10 generalizes the results of the processes 
based on steps 218 and 220 so that the detection data 
supplied to the vehicle specifying process is correlated 
as much as possible to the communication data relating 
to a single vehicle (confirmation of specifying result 
222). LC 10 operates so that a pair of communication 
data and detection data items (called a "specifying 
result (normal)" hereinafter) specified as data relating to 
a single vehicle is transmitted to HC 1 4 when the corre- 
lation is successful, and deleted (224) from the data- 
base within central controller 52. For illegal vehicles (for 
example, vehicles 20 for which debiting was not prop- 
erly performed due to the shortage of remainder in IC 
card 42) compressed images of the license plates are 
also transmitted with the specifying result (normal). The 
detection data (called a "specifying result (without IU)" 
hereinafter), which clearly does not have the corre- 
sponding communication data, is transmitted together 
with the license plate images and so forth. Furthermore, 
the group of communication data and detection data 
(called "specifying information (unable to specify)" here- 
inafter), which has been subjected to the grouping in 
step 220 and for which the specifying of a single vehicle 
was unsuccessful, is also transmitted together with the 
license plate images and so forth. After this, the flow of 



the vehicle specifying process by LC 10 returns to step 
202 to enter a standby state for the acquisition of com- 
munication data and detection data. 

By executing this sort of process, multiple vehicles 

5 20 traveling side by side or multiple vehicles 20 traveling 
in tandem can be distinguished and accurately corre- 
lated with the communication results and/or the license 
plate images even if the communication coverage for 
debiting antennas 22 and debiting confirmation anten- 

10 nas 26 is set to a wide area. Furthermore, by executing 
the processes shown in Fig. 8 and Fig. 9 at HC 14, vehi- 
cle specification (auxiliary specification) is possible in 
this embodiment, even with regard to specifying infor- 
mation (unable to specify) that is transmitted from LC 

15 10. 

Viewed functionally, HC 14 includes a result regis- 
tration/illegal vehicle processor 66 and a vehicle auxil- 
iary specifying section 68. The result registration/illegal 
vehicle processor 66 generally gathers specifying 

20 results (normal) and specifying results (without IU) from 
multiple LCs 10, registers the results to the internal 
database, and executes a predetermined process such 
as formal notice or black list registration regarding illegal 
vehicles based on the specifying results (without IU) 

25 and so forth. Result registration/illegal processor 66 
also executes the same processes regarding the auxil- 
iary specifying results (normal) and the auxiliary speci- 
fying results (without IU). which are supplied from 
vehicle auxiliary specifying section 68 and described 

30 later, as those regarding the specifying results (normal) 
and the specifying results (without IU) from LC 10, 
respectively 

Vehicle auxiliary specifying section 68 comprises a 
number decoder 70, a registered vehicle searcher 72, a 

35 number database (NDB) 74, and an auxiliary specifying 
section 76. As shown in Fig. 9, when vehicle auxiliary 
specifying section 68 inputs (300) information that LC 
10 has grouped in step 220, namely, specifying informa- 
tion (unable to specify), the license number images that 

40 are the results ol photography by enforcement cameras 
24 and the detection data representing information 
obtained by processing the outputs of loop coils 44 
and/or line scanners 28 is supplied to number decoder 
70, and the communication data obtained by processing 

45 the results of communications with debiting antennas 
22 and debiting confirmation antennas 26 is supplied to 
registered vehicle searcher 72. These are registered 
(302) in an internal auxiliary specifying standby data- 
base by number decoder 70 and registered vehicle 

so searcher 72. 

After all the specifying information (unable to spec- 
ify) belonging to a single group is received (304), vehicle 
auxiliary specification section 68 automatically decodes 
(306) license numbers from the license number images 

55 by number decoder 70. This decoding process is exe- 
cuted for all vehicles belonging to that group. The auto- 
matic decoding may be replaced with human-based 
visual confirmation, with results supplied to auxiliary 
specifying section 76 to be described later. On the other 
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further comprising: 

local controllers (10), arranged at a plurality of 
locations along said road, each including said 
communication means, vehicle detection 5 
means and specifying means; and 
a host controller (14), having said number data- 
base and said auxiliary specifying means, for 
inputting specifying results by specifying 
means, vehicle detection information and iden- w 
tification information for which the correspond- 
ing specifying means failed at correlation, and 
said license number images from a plurality of 
local controllers. 

75 

A vehicle specification system according to claim 1 , 
wherein 

said communication means, by performing 
radio communications regarding at least debiting 
with said moving vehicles, performs radio reception 20 
from vehicles of identification information unique to 
the vehicles; and 

said vehicle specifying system is an auto- 
matic debiting system for automatic debiting 
against said vehicles and detecting illegal vehicles. 25 
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(54) Moving vehicle specification system including an auxiliary specification function 

(57) If a vehicle could not be specified by a local 
controller (10). the license plate number is decoded 
from a license plate image in a method where a number 
database (74) is referenced according to grouped infor- 
mation and number information is retrieved. Auxiliary 
specification of the vehicle is performed through a com- 
parison between the searched result and the decoded 
result. This prevents any impairment in the real-time 
performance of the processing based on local controller 
(10) and permits more accurate vehicle specification. 



LOCAL CONTROLLER 
10 



c; 




4-D COMMUNICATION UNES 12 



HOST CONTROLLER 14 
t 




CO 

< 

o 
o 

CD 

O) 
I s - 
I s - 

o 

Q. 
LU 



Fig. 1 



Printed tv Xfl'Ov .'I iVi P.| .<>n,a^c 9,ar^cPr- 



EP 0 779 600 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 96 11 9865 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

01-03-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member! s) 



Publication 
date 



EP 0677828 


A 


18- 


•10- 


1995 


JP 


8293049 A 


05-11-1996 












EP 


0834838 A 


08-04-1996 












SG 


46937 A 


20-03-1998 












US 


5602375 A 


11-02-1997 


EP 0616302 


A 


21- 


-09- 


1994 


JP 


2808513 B 


08-10-1998 












JP 


6243316 A 


02-09-1994 












JP 


2739021 8 


08-04-1998 












JP 


6243385 A 


02-09-1994 












AU 


670159 B 


04-07-1996 












AU 


5505294 A 


25-08-1994 












US 


5554984 A 


10-09-1996 


US 5440109 


A 


08- 


-08- 


1995 


DE 


4310580 A 


06-10-1994 












EP 


0625768 A 


23-11-1994 












JP 


7006236 A 


10-01-1995 


EP 0585718 


A 


09- 


03- 


1994 


IT 


1257419 B 


15-01-1996 












AT 


154457 T 


15-06-1997 












DE 


69311467 D 


17-07-1997 












DE 


69311467 T 


04-12-1997 












SG 


42755 A 


17-10-1997 



o 

S For more details about this annex : see Official Journal of the European Patent Office. No. 1 2/82 



